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A Practice-Oriented Study on Sawdust File Filteration

Composting of High Moisture Pig Slurry
Ryoo, J. W.
Sangji University

Summary

This study was carried out to investigate the operating characteristics, water balance and
chemical properties of compost during the composting with pig slumry on-farm trial. The
composting plant with sawdust pile filteration was done in a forced aeration inside a house and
equipped with a turning machine moving on a rails. The composting pit was 4.6m wide, 53m
long and the maximum height was 2m. A field scale aerobic composting facility was tested the
composting efficiency of high moisture pig slurry. The sawdust materials remained 6 months. Pig
slury was added to compost pile every other day during 6 months run. The temperature in
compost pile and compost house, and input and output of moisture were measured during
composting process. The result are summarized as follows;

1. The temperature of compost was varied in range of at 22.4C~71.1°C. After tuming, the
composting temperature decreased to 50°C~36°C during 3~5 hours, and then raised to 64.5C.

2. The temperature of compost house was maintained 20~307C, and relative humidity was varied
in range of 50~99%.

3. BOD, CODcr and SS of leachate water was reduced 89.5%, 81.2%, 97.5%, respectively.

4. The content of heavy metal in the final compost was lower those of Korea standards.

5. The amount of effluent was 10.2%. Total evaporation during composting period were 74.8%.

The amount of slurry per 1 m’ sawdust was 3.16 m’ without treatment of effluent output.

(Key words : Composting, Sawdust file filteration composting, High moisture, Pig slurry)
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Table 1. Characteristics of pig slurry used AI3tEF 3tgich $32 1kw HE 229
in this experiment £Z 718 @65Spipes T3k Al TR
Component Content o 2EzE 1) Sl $371% 14 2
2 33
BOD; (mg/ { ) 19,400 ~ 38,000 sto] LEAF Rl AR ALE FIFE
CODer (mg/ ¢ ) 25,000 ~ 45,000 24 5L ¥ HEE FAAA HA
T-N (mg/ {) 2,100 ~ 2,800 QI A7) vlgE 4] 10em, Z°] 10cm
NOs-N (mg/ £) 215~234 £ 9A A7H fEgelzE *é‘]ﬁ A o
NH4N (mg/ £) 3,200 ~ 5,124 #H molx AR F7bo H3AE dolFo]
T-P (mg/ £) 320~510 AbZ|gke] wHElE WHASIgYE 3 9%
SS (mg/ ¢) 8,500 ~ 10,200 $3hieE FE Y 2447 AEAL
pH 6.6~7.0 2 ZFsle Aades ggsigch $%
Water content (%) 95.0~975 gl o3 v]EElele Ad £ oA AA
Compost Recycling
St15t —> |2nd Storage! —> Composting —» | Leachated | Effluent
orage water

Fig. 2. The treatment flow.
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Photo 1. Drainage and ventilation facility of composting.
Photo 2. Turning machine of composting.
Photo 3. Slurry storage and sprinkling facility of composting.
Photo 4. Outlet facility of effluent slurry.
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Fig. 3. The temperature of composting pile.

Table 2. Changes in the temperature(C) after turning during composting

Hours after Depth of pile
turning 50 cm (upper) 100 cm (core) 150 cm (under)
Before turning 64.3 55.0 52.0
1 50.0 48.0 50.0
2 50.0 55.0 54.0
3 49.0 52.0 50.0
4 47.0 54.0 42.0
5 36.0 39.0 38.0
8 544 46.1 44.4
12 64.5 62.2 51.3
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Fig. 4. Changes in air temperature and
inside temperature of compost house.
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Table 3. Changes in moisture content during

composting
Date Moisture content(%)
8 Apr. 67.0
3. May 70.0
20. May 73.0
2. Jun. 69.1
19. Jun. 67.1
5. Jul. 68.5
15. Jul. 68.5
10. Aug. 702

L D4R 2R Bidst Sua 43AE A7

ez HHAPE 7] G2l Re=
Atedch. =u)ste] A F4Eo] 40~ 60%
W42l Taignides (1979)°] 23 3}glon,
Sweeten (1998)% 817 wet cf=2y 4% ¥
2k 65~70%7F AA $=ZFo)ztn spgd)

5. ElH|eE ofl HESS 9¢

s daae] 74 459 A3 HES
2] $AL zAbsIGic) (Table 4). Eu] LEA
A&7y 2] BODs= 449 33200414 A
54 3,500my £ 2 F&eE] oiv] 89.5
% M7= itk CODer A 7H&o] 81.2%%F BODs
2o oa okt Eujd o3 F CODerd
AZEE&L BODs B} W AL Fibse
COD A¥°] oi3 A4 £EHUN7] 4E
o2 A=

Hu) dEAE A A9 &4 ¥RF
A @SSy FUdede ¥ 97.5% FAE
Yetde] w2 AZAES Yehdgich
E3F T-NE 4,850904 995mg/ L £ 79.5% Al
Zade Jegien &2 o @i
g AZEELS 91.3%E Jehigich Sy
BEAe] AEE EAL AY 2 +3A4
o AsaHst 9oy sseh T-P AZE
&o] YT CODY T-N9 AAZEL thh
whopet. vl HEAde] sse} T-P AAAE]

Table 4. Chemical properties of influent and effluent

Parameters Stems Rgmoval
Influent Effluent efficiency (%)
BODs(mg/ £) 33,200 3,500 89.5
CODcr(mg/ £) 45,200 8,500 81.2
SS(mg/ £) 9,700 245 97.5
NO;-N(mg/ ¢) 268 205 23.5
NH4-N(mg/ £) 4,600 590 87.2
T-N(mg/ £ ) 4,850 995 79.5
T-P(mg/ £) 570 494 913
water content(%) 96.8 99.0 -
pH 6.91 8.33 -
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o] waAdel FuFq oy $£E2AEA
o EH591Re Table 63 Zc}. =] i
Aol EEx £22E 3¢ 134 3045m’
Axste] Edn &8 £ $%& 2340
m'2 19 HF 130m’e] U= it{}—‘%
g x7] £AAY 620m’E FAsF L
o, 24 1Y F 120m’E 233} & 740
m’o)gich welA AE717 6ME B¢t B
1m’F EEEee A 316 m’e)gith

B Q7oA A&t &g Asin

B 1’ BE $88 Aol 316m’°
2 L AL FUNAA ¥x 52 $
FureFe] ¥1 Elﬂlu*alﬂroﬂ 23t <)o %‘%
F WEE Hulie] ¢ExAEe] o]FojAn

d7AFAdA €] Hust AR F = daAe] i 1YY A5 es #E2
Table 5. Water balance during composting
Pig slurry Water amount |Water balance* Effluent Amount of
Input (m ) | of slurry (m’) (m*) output (m’) | evaporation** (m3)
1 Month 880 844 217 302 596.8
2 Month 410 393 42 35.1 3159
3 Month 320 307 0 38.6 268.4
4 Month 310 297 0 422 254.8
5 Month 250 240 0 44.7 1953
6 Month 230 220 0 472 172.8
Total 2,340 2,301 259 (11.2%) 238 (10.2%) 1,804 (78.4%)

* : Water balance in compost pile (m*) = amount of water in compost pile at beginning - amount of water

in compost pile at final stage

* : Water evaporation(m:’) = ( amount of water in pig slurry-effluent) - water balance)
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Table 6. Amount of pig slurry treatment per sawdust input

Pig slurry input Input of sawdust Pig slurry treatment per sawdust
(m’) (m’) (m’/m’)
740 2,340 3.16
#* . Pig slurry treatment per sawdust(m’/m’) = Pig slurry input + sawdust input
AAZ BT HWEos A4 ok Table 7. Chemical properties of final
9 U B¥ ¢S 18 BUse] & compost
A7lE B3 sus P wa2IE ¥
Compost

AE Mg AT &, $F FFo] TA Component | Content | 0 ation
ot g o] FAEEH oA 77te] o Moisture (%) 64.9
AT & AN Ao AS BN wEA]  OM®%) 29.1 <25
oe] Wl 4Eel b oksle] Gk HAgy  TCOH 16.9
AN Rwt asdes wase ejga 00 e
2 EA o2 g 2ulo] o]& Ents ot .
ihgtegesabanihsnegll I

T grl =T A= A EC (ds/m) 16.9
g 2 HEA A S8R F 102% P,0s (%) 0.75
o eyt #AHEE S FxE 13 K0 (%) 0.77
Egel o3k A9 J)AmatA] i HEA Ca0 (%) 19.6
Ao 228t FHaaDHd APAL v MgO (%) 0.60
ZE ¥ £ Ae Ao AZEg v 5 Na0) 0.28
004y ¥l s} Sc) Aol wejg 8 S ehe) 0.90 =
o 3o] Eabol & ololche w uale;  Mn(mgke) 188.9
¢ 03mel Fiel a8y Ay eke) 230.2 > 300
2ot &9NE EEY Hus Ax L 850.0 > 900
elof] o3t FAEu|E AT Fu] daA Cr (mg/kg) 5.42 > 300
T4 Fod e daihd 2o 13 Pb (mg/kg) 11.1 > 150
i Fo F d5Hez FuE R Ni (mg/kg) 5.05 > 50

[~
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